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Abstract 
The exposure to the highest dimecron cone. (8 mg/1) resulted in severe histopathological 
changes in different tissues of Labeo rohita fingerling. Cell necrosis, cytoplasmic 
vacuolation and pycnotic nuclei were major abnormalities observed in liver tissue. The 
degeneration of glomeruli and proximal tubules, cytoplasmic vacuolation and focal 
haemorrhagic area were noted in case of kidney tissues. Major changes observed in 
intestinal tissues were degeneration of villi, disintegrity of mucosal layers, necrosis of 
epithelial cells etc. However, hypertrophy of cells and granulation of cytoplasm were 
major histopathological changes observed in fish at lower dimecron cones. (4 mg/1). 
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Introduction 
Histopathological changes may serve as a good indicator in determining toxic action 
of a chemical pollutant. Histological information along with physiological and 
biochemical data may provide a more complete and accurate description of the activity 
of a chemical agent (Mehrle and Mayer 1985). 
Although major advances have been made in recent years, the use of histology as a 
tool of clinical pathology has not gained much attention as it should be. Most of the 
toxicological works are, however, concerned with measuring lethality rather than the 
pathological effects of contaminants on the tissue (Alabaster and Lloyed 1982, Rand and 
Petrocelli 1985). The status of toxicological research in Bangladesh is poor and that of 
histopathology is further merge. Kabir and Begum (1978) studied the histopathological 
changes in few organs of H. fossilis exposed to several granular insecticides. Similarly, 
Banu et al. (1984) investigated the effect of diazinon to A. testudineus. Given the kidney 
and liver as the vital organs for pesticide detoxification, this organs should be the 
potential organs for histopathological changes. Similarly, since intestine is also involved 
with absorption and detoxification of many chemical agents, it would be important 
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tissue to be examined. Therefore, it was, thus, decided to investigate changes in liver, 
kidney and intestinal tissue of L. rohita in chronic exposure to dimecron. 
Materials and methods 
Experimental procedure 
The experimental system consisted of 6 circular earthen tumblers and were of 40 
litres capacity each. Oxgenation of individual tumbler was done by using air stones 
connected to a air compressor. Fingerlings of Labeo rohita were used as test animal and 
they were fed with mixture of rice bran and oil cake, twice daily at the rate of 2% body 
weight. Feeding was stopped two days before the commencement of toxicity trial. The 
pesticide concentration of "Dimecron 100SCW"- a widely used pesticide used in the 
present study, were selected arbitrarily on the basis of information obtained from a 
parallel bioassay study with same fish. In that particular study, the LC50 of the dimecron 
found to be approximately 20 mg/1. A cone. of 8 mg/1 dimecron did not kill the fish 
during a 4-day exposure period, thought a level of 8 mg/1 dimecron might not kill the 
fish during a prolonged exposure period but may indu,ce noticeable stress response. The 
logic behind selecting this cone. was thus to demonstrate the toxic effects in the selected 
parameters. A further cone. of 4 mg/1 was used to ascertain whether such a lower cone. is 
still able to produce stress on fish. After acclimation, six groups of fish, two groups 
served as control while other groups, in duplicate, were challenged by dimecron. 
The dimecron cone. in the tumblers were achieved by adding calculated amount of 
freshly prepared stock solution of the toxicant directly in to the respective tumblers. The 
experiment was run for 42 days. The fish was inspected several times a day and any dead 
found was removed immediately. A natural photoperiod of approximately 12 hours dark: 
12 hours light was available. At the termination of the experiment, the fish were 
sacrificed and kidney, liver, intestine and stomach were dissected and preserved for 
histopathological study. 
Tissue samples were taken from all treatment groups. For each treatment, at least 6 
fish were sampled randomly. For consistency, a fixed sections of the organ systems were 
sampled. After washing in physiological saline, the tissue samples were fixed in 10% 
buffered formalin and left for at least one week before further processing. 
Tissue processing 
Fixed tissue were cut into suitable pieces and labeled. The processing involved 
passing the tissue through different alcohol grades for dehydration. Processed tissue 
were then blocked in suitable moulds with molten wax and allowed to cool on a cool 
plate. The blocks were trimmed in order to bring the tissue to the surface of the block. 
Serial sections of 3-5 ~thickness were cut on a Leitz-wetzlar microtome using Richert-
Jung disposable microtome blades. Sections were collected on prewashed wet glass 
slides. The slides were then marked and dried and no adhesive was used. Stained tissue 
sections were observed under an Olympus compound microscope and photomicrographs 
from representative histological sections were taken on Leitz-wetzlar photomicroscope. 
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Results 
Liver: The TS of liver of control fish is shown in Fig. l(a) and that of 4 and 8 mg/1 
treated fish is presented in Fig. l(b-d), respectively. Fish at the highest concentrations 
showed severe pathological changes. The most conspicuous changes included necrosis of 
hepatocytes, pyknotic nuclei, cytoplasmic vacuolation. These changes were common for 
almost all specimen examined. Other less common changes included large haemorrhagic 
area with focal necrosis (Fig. l.c) and dilation of sinusoid (Fig. l.c-d). In these areas, the 
cell membrance of hepatocytes were disintegrated and the nuclei were scattered forming 
a syncytical mass (Fig. l.b). Theses changes were recorded at least for 50-60% cases. The 
tissue at the lower dimecron ( 4 mg/1) showed hypertrophic changes in hepatocytea (Fig. 
l.b ), fatty infiltration and cytoplasmic vacuolation. Cytoplasm appeared to be grannular. 
Fig. 1. a. TS of liver of control fish- the small uniform size of the hepatic parenchymal cells and 
their nuclei (H&E 162.5X) 
b. TS of liver treated with 4 mg/1 dimecron- Hypertrophic changes in hepatocytes & 
granular cytoplasm appeared (H&E 650X) 
c. TS of liver treated with 8mg/l dimecron- Necrosis of hepatocytes and cytoplasmic 
vacuolation (H&E 162.5X) 
d. TS of liver treated with 8mg/l dimecron- deeply stained nuclei and focal necrosis with 
haemorrhagic area (H&E 650X) 
Kidney: The TS of kidney from control is shown in Fig. 2(a,b). The control sections 
show normal renal tubule with evenly distributed cytoplasm and normal nuclei in the 
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central or basal part of the epithelial layer. The connective tissue show compact structure 
while the glomeruli were looped, blood vessds having connections with the tubule. 
Fig. 2(c-e) shows the changes in kidney caused by dimecron treatment. The fish at 8 
mg/1 dimecron showed gross changes in the cell and tissue structure. In severe cases, 
degeneration of proximal tubules and glomeruli were seen. The epithelium of the 
tubules were basally vacuolated. In many cases, degenerative glomeruli clumped into 
crescent on the wall of the capsule (Fig. 2.d-e). As in liver, many haemorrhagic area with 
mass of degenerated cells were also noted. In most cases cytoplasmic vacuolation and 
pycnotic nuclei were observed. Dimecron concentration of 4 mg/1 also produced various 
pathological changes (Fig. 2.c). The epithelial cells of the tubule appeared hypertrophied 
having large and swollen epithelial cells. The cells had deep stained nuclei and many 
cases the nuclei moved to the cell apices. 
Fig. 2. a. TS of kidney of control fish showing normal structure- normal tubule and glomerulus 
(H&E 162.5X) 
b. TS of kidney of control fish showing distal tubule with enenly distributed cytoplasm and 
normal nuclei (H&E 650X) 
c. TS of kidney of fish treated with 4 mgll dimecron- Hypertrophied epithelial cells and 
deep stained nuclei (H&E 162.5X) 
d. TS of kidney of fish treated with 8 mgll dimecron- Abnormal glomeruli and vacuolation 
of cytoplasm (H&E 162.5X) 
Intestine: Fig. 3(a-b) shows the cross section of intestine from a control fish. It is 
evident that villi are normal and individual villus remain separated. Mucosal folds 
remain intact structurally. Cellular structure appeared normal. The intrigrity between 
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various muscle abnormalities appeared. At the highest concentrations several 
degenerative processes were evident. Degenerative changes in the villi, particularly at 
the tip of the villi, were commonly seen in Fig. 3( d) and 3(f). In some cases complete loss 
of villi was also noted. Loss of structural integrity of mucosal folds were epithelium was 
another common observation. In some cases, characteristic inflamatory infiltration of 
submucosa was seen. The inclusion of that was clear exudate and pyknotic nuclei. Fish 
at the 4 mg/1 dimecron also showed some changes. In few cases, the dagenerative changes 
at the tip of the villi were evident. However, no changes in the submucosal integrity was 
observed. The nuclei appeared to be dilated. 
Fig. 3. a. TS of intestine from control fish- normal mucosal folds (H&E 650x) 
b. TS of intestine of treated fish at 4 mg/1 dimecron showing mild changes. Epithelial cells 
were hypertrophied (H&E l62.5X) 
c. TS of intestine of treated fish at 4 mg/1 dimecron. Necrotic changes at the tip of villi 
(H&E 650X) 
d. TS of intestine of treated fish at 8 mg/1 dimecron showing degenerative villi, particularly 
at the tip. Changes in mucosal layer. Presence of edematous cells (H&E 162.5X) 
Discussion 
The present study demonstrated the toxic effects of dimecron on the various tissues 
of fish during a 42-day expsoure period. The histopathological changes observed in this 
study were also reported in studies concerned with vadous pesticides and other 
pollutants and therefore, are not characteristics of organophosphorus but represent non-
specific changes induced by exposure to pesticides. Again, many histopathological 
changes observed in an organ were also found in the tissues of other organs. 
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Most of the histopathological change, viz. hepatocyte necrosis, cytoplasmic 
vacuolation, pyknotic nuclei are often reported phenomena in toxicological studies. 
Cytoplasmic vacuolation due to exposure to pesticides has been reported by a number of 
workers in different tissues of fish. King ( 1962) has givern a detailed account of various 
histopathological symptoms of guppies and brown trout fry exposed to sublethal 
concentrations of DDT, mainly in the liver, kidney and intestine. Eller (1971) and 
Bhattachrya et al. (1975) have also reported vacuolation in liver cells of fishes exposed to 
endrin. Kabir & Begum (1978) also recorded this change in A. testudineus exposed to 
padan and furadan. Sastry and Malik (1979) also observed cytoplatmic vacuolation in the 
liver of Channa punctatus exposed to much lower concentrations of dimecron (0.32 mg/1) 
than used in the present study. Vacuolation of cytoplasm might have been occurred to 
due to grannulation and/or degeneration of cytoplasm accompanied by depletion of 
glycogen reserve. 
Necrotic changes in the liver cells observed in present study was also reported in 
Garder and Laroche (1973), Battyacharia et al. (1975), although this was not observed by 
Sastry and Malik (1979) in C. punctatus exposed to dimecron. This difference could be 
due to the lower concentration of dimecron (0.32 mg/1) used by the later authors. Kabir 
and Begum (1978) also observed necrotic changes in liver cells, particularly in fish 
exposed at the higher concentrations of padan and furadan and supports our findings. 
Pycnotic muclei observed in our study have also been mentioned by Begum (1976) in A. 
testudineus exposed to various a number of pesticides. 
It may be mentioned here that necrotic changes were not apparent in fish exposed to 
4 mg/1 dimecron even after 42 days of exposure. Indicating that higher concentrations 
and/or further longer period of exposes are required to bring about this changes in the 
liver cells. Necrosis of cells is a serious pathological change. 
Deep coloured grannular accumulations in certain parts of liver tissue were noted by 
Begum (1976) and may be similar to the focal necrotic area with coagulated blood 
observed in this study and are indicative of advance stage of cell necrosis. 
Kidney tissues showed gross pathology under dimecron exposure conditions. Severe 
changes were observed in fish at the highest concentration. Degenerative changes in the 
proximal tubule and glomerulus observed in the present study are in conformity with 
the results obtained by Smith et al. (1973). Degenerative glomeruli clumped into crescent 
on the wall of the capsule observed in the present study was also recorded in the study of 
Begum (1976) with basudin to A. testudineus. Cytoplasmic degeneration and vacuolation 
noted in the present case were also reported by the above authors. In the case of lower 
dimecron concentration the above changes were not apparent but hypertrophied tubule 
and epithelial cells were seen. These were also seen by Smith et al. (1973) and Kabir and 
Begum (1978). Hypertrophication of cells is indicative of increased activity. It seems that 
during dimecron exposure kidney function increases. It is now well established that 
kidney is involved with the detoxification process of organophosphorus compounds, 
therefore its presence in the kidney is obvious and may thus exerts its direct effects on 
kidney components. 
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Several pathological changes in the intestine of fish at the highest concentration 
included degeneration of villi, particularly at the tip, sloughing of mucosal layer, 
desquamation of cellular layers. Similar results were also observed in fish by Smith and 
Piper (1975) during exposure to ammonia. The detachment of mucosal layer could be 
due to the degeneration of the basal layer lamina propria. Ruptured and highly 
degenerated mucosa were also noted by Sastry and Malik (1979) in C. Punctatus exposed 
to 0.32 mg/1. In the present case, the lower concentration of dimecron ( 4 mg/1) did not 
induce such severe changes. The reason for such difference is not clearly understood. 
Cytoplasmic vacuolation in the columnar epithelium seen in the present case was also 
noted by Eisler et al. (1972). Changes in the nucleus of epithelial cells noted by Begum 
(1976) were also apparent in the present study. Since intestine is the site for absorptive of 
most chemicals, the action on the intestinal tissue is obvious. The pathological changes 
in intestine tissue may not only impair the absorption but also impair the digestion 
process due to the destruction of mucosal layer responsible for secretion of many 
digestive exzymes. 
The present study detected many abnormalities in tissues caused by dimecron 
exposure, even at the lower concentration of dimecron used, although changes were less 
severe indicating that this level of dimecron is not safe from histopathological point of 
view. It is interpreted on the basis of histopathology that severe imbalance in many 
physiological process might have occurred in dimecron exposed fish. 
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